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ABSTRACT 
 
 
 
 
Satellite remote sensing techniques have been found to be useful in many 
areas of applications. This thesis reports on a study using high resolution satellite 
imageries for mapping of different sea bottom features in tropical waters of Sibu 
Island and Merambong, Malaysia. The satellite data used for Sibu Island are ALOS 
AVNIR-2, Quickbird and Landsat-5 TM data, while the satellite data for Merambong 
is ALOS AVNIR-2 data. Two techniques, namely the depth invariant index and 
bottom reflectance index were applied in order to map different types of sea bottom 
features. The depth invariant index technique was derived from the measured 
radiance, deep water radiance and ratio of attenuation coefficients. However, the 
bottom reflectance index technique used the measured radiance together with water 
depths and attenuation coefficients. The sea truth data were used to verify the 
existence of particular sea bottom features. A direct comparison of overall accuracy, 
kappa coefficient and Tau coefficient between both techniques revealed that depth 
invariant index technique using Quickbird satellite data provides accurate mapping 
for Sibu Island which are 85%, 0.78 and 0.79 respectively while bottom reflectance 
index technique using ALOS AVNIR-2 data gives better results for Merambong 
which are 85%, 0.30 and 0.30 respectively. Based on the accuracy of both 
techniques, it can be concluded that different technique is suitable for different water 
conditions. The waters in Merambong can be classified as moderately clear and the 
sea bottom cannot be seen directly from the boat unless it is low tide since the sea 
bottom is covered by mud and dark sand. The waters in Sibu Island can be classified 
as clear and the sea bottom can directly be seen from the boat for shallow waters. It 
can be concluded that depth invariant index technique is suitable for clear waters 
while bottom reflectance index is suitable for areas with moderate clear waters.  
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ABSTRAK 
 
 
 
 
Teknik satelit remote sensing didapati berguna dalam pelbagai aplikasi. Tesis 
ini melaporkan kajian menggunakan imej satelit beresolusi tinggi untuk memetakan 
pelbagai butiran dasar laut di perairan tropika, Pulau Sibu dan Merambong, 
Malaysia. Data satelit yang digunakan di Pulau Sibu ialah ALOS AVNIR-2, 
Quickbird dan Landsat-5 TM, manakala data satelit untuk Merambong ialah data 
ALOS AVNIR-2. Dua teknik iaitu depth invariant index dan bottom reflectance 
index telah digunakan untuk memetakan pelbagai jenis butiran dasar laut. Teknik 
depth invariant index menggunakan hubungan antara nilai measured radiance, nilai 
radiance laut dalam dan nisbah attenuation coefficient. Walau bagaimanapun, teknik 
bottom reflectance index menggunakan nilai measured radiance bersama-sama 
dengan kedalaman air dan attenuation coefficient. Data lapangan telah digunakan 
untuk mengesahkan kewujudan butiran dasar laut. Perbandingan langsung melalui 
overall accuracy, kappa coefficient dan Tau coefficient  di antara kedua-dua teknik 
mendapati teknik depth invariant index menggunakan imej Quickbird di Pulau Sibu 
menunjukkan hasil pemetaan yang agak tepat iaitu masing-masing 85%, 0.78 dan 
0.79 manakala teknik bottom reflectance index menunjukkan hasil pemetaan yang 
baik di Merambong iaitu masing-masing 85%, 0.30 dan 0.30. Berdasarkan ketepatan 
kedua-dua teknik ini, dapat disimpulkan bahawa teknik yang berbeza sesuai untuk 
keadaan air yang berbeza. Keadaan air di Merambong adalah dikelaskan sebagai 
sederhana jernih dan dasar laut tidak boleh dilihat secara langsung dari bot kerana 
dasar laut dilitupi lumpur dan pasir gelap. Keadaan air di Pulau Sibu adalah 
dikelaskan sebagai jernih dan dasar laut boleh di lihat secara langsung dari bot bagi 
kawasan cetek. Kesimpulannya, teknik depth invariant index adalah sesuai untuk air 
yang jernih manakala teknik bottom reflectance index sesuai untuk keadaan air yang 
sederhana jernih.  
